The rate of rise of alveolar xenon concentration toward a fixed inspired level was measured in four adult male volunteers. At 1 minute the ratio of end-tidal to inspired xenon concentration was 0.76, at 2 minutes it was 0.38, at 5 minutes it was 0.96, and at 20 minutes it was 0.97. These results agree with those predicted from xenon solubility in blood and tissues, and were closely simulated with a passive resistancecapacitor analogue.
Uptake of the inert anaesthetic gas xenon has not been studied in man or other animals In current studies on the anaesthetic effects of xenon in man, we have assumed that uptake was minimal and that the inspired concentration (which we measured) accurately reflected that in the alveoli. This study was undertaken to substantiate this assumption. In addition, we compared the experimental results with predicted curves obtained from an electrical analogue.
METHODS
Four healthy male subjects breathed subanaesthetic mixtures of approximately 3 per cent xenon in water-saturated air, during 20-minute runs. The gases were inhaled through a non-rebreathing valve from a large rubber meteorological balloon. Exhaled gases entered one of two reservoir bags, from which they were transferred to a spirometer for minute volume determination. Both inspired and end-tidal gas samples were collected from points immediately before and after the respective inspiratory and expiratory valves. Sampling was done with water-lubricated 30-ml glass syringes after 1, 2, 3, 5, 10 and 20 minutes of breathing the xenon mixture. Respiratory rates and carbon dioxide partial pressures were continuously recorded from a Beckman LB-1 infra-red carbon * Present address: Johns Hopkins University School of Medicine, Baltimore, Maryland, U.S.A.
This work was supported in pan by USPHS Grants 5R01, HE07946 and 5-K3-GM-17. dioxide analyzer. Gas samples were analyzed for xenon with a Warner Chillcott (formerly Research Specialties Co.) gas chromatograph with 6 foot by I inch stainless steel column packed with a 35-48 mesh 13x molecular sieve (Union Carbide Linde molecular sieve supplied by the Coast Engineering Laboratory, Redondo Beach, California). A column temperature of 100°C, with helium carrier gas inlet pressure of 50 lb./sqjn, and flow rate of 50 ml per min gave an analysis time of 4 minutes per specimen of xenon and air. A thermal conductivity detector with a filament current of 50 mA resulted in symmetrical reproducible xenon peaks at an attenuation of x4 with a 1-mV recorder. Calibration of the detector produced a rectilinear plot of peak height versus millivolt deflection. Xenon concentration was therefore determined by peak deflection rather than area.
Physiological deadspace was assumed to be onethird of the minute volume. Rate and depth of respiration were not controlled. Xenon uptake was determined as (inspired concentration minus end-tidal concentration) X (alveolar minute ventilation). Subjects' weight ranged from 64.6 to 76.2 kg (table I) and uptake was corrected to that of a 70-kg man by multiplying by 70/subject's weight. End-tidal xenon concentrations were corrected for oxygen uptake in excess of carbon dioxide excretion. The respiratory quotient was assumed to be 0.82, yielding a correction of measured xenon concentration by a constant multiplier of approximately 1.01. The approach of end-tidal to inspired xenon thus obtained was compared with data obtained from an electrical analogue designed according to known tissue blood flow characteristics, and blood/gas (Debon and Featherstone, unpublished observations; Muehlbaecher, Debon and Featherstone, 1966 ) and tissue/blood (Conn, 1961) partition coefficients for xenon. The data for the model are given in table n. A detailed description of such an analogue has been previously published by MacKrell (1963) , by Mapleson (1963a, b) , and by Severinghaus (1963) . vessel rich group (brain, heart, kidney, hepatoportal system). muscle group, fat group. VPG: Vessel poor group (bone, cartilage, ligament, tendon). A (blood/gas) for xenon is 0.169 at 37°C (Debon and Featherstone, unpublished observations; Muehlbaecher, Debon and Featherstone, 1966) .
RESULTS AND DISCUSSION
Table HI tabulates the experimental data obtained. Figure 1 shows the experimental approach of alveolar xenon concentration to the inspired concentration of xenon. Also included are the curves predicted from the electrical analogue for alveolar ventilation rates of 4 and 6 l./min. Although the average experimental alveolar ventilation is 5.0 l./min (table IV) , the fit is closest with an analogue ventilation of 6 l./min. Even when allowance is made for the ventilation differences, a good fit is still obtained. For a gas such as xenon, with a low blood solubility (Debon and Featherstone, unpublished observations; Muehlbaecher, Debon and Featherstone, 1966) , one would expect the observed rapid rise of alveolar xenon concentration toward the inspired level. This rapid rise indicates that, except for about the first 2 minutes of intake of xenon, the inspired concentration is a good reflection of alveolar concentration. However, there is reason to believe that this alveolar xenon concentration is not completely reflective of that in arterial blood (Isbister, Schofield and Torrance, 1965) . Because of ventilation-perfusion variations present even in normal lungs, alveolar and arterial values for xenon may be significantly different (arterial Xe partial pressure/end-tidal Xe partial pressure <0.95) for the first 5 to 15 minutes of xenon inhalation.
As one might anticipate from the alveolar rates of rise, xenon uptake is small (table HI) . This is consistent with the known low blood and tissue solubility of xenon. 
